Background: In this study, we aimed to compare the results of endovenous laser ablation (EVLA) and radiofrequency ablation (RFA) in patients with lower extremity venous insufficiency due to great saphenous vein (GSV) reflux on efficiency, patient comfort and postoperative morbidity. Methods: Endovascular approach in treatment of GSV insufficiency was performed in 283 patients between 2011 and 2014 at our clinic. In group 1, EVLA was performed on 149 patients (42 male, 107 female; mean age 46.90 ± 11.43) and in group 2, RFA was performed on 134 patients (41 male, 93 female; mean age 47.02 ± 12.58). The results were compared in terms of local pain, ecchymosis, paresthesia, venous clinic severity score (VCSS), length of GSV that process performed, efficiency and Clinical Etiology Anatomy Pathophysiology (CEAP) classification data. Results: GSV diameter at saphenofemoral junction level was 10.65 ± 3.72 mm and 11.29 ± 3.78 mm in group 1 and 2, respectively. Length of GSV that process performed was 38.97 ± 6.88 cm in group 1 and 41.83 ± 4.82 cm in group 2. Postoperatively burn, pulmonary embolism (PE) and deep venous thrombosis (DVT) were not observed in both groups. Postoperative complications in group 1 were hematoma formation in 2 (1.3%) patients, ecchymosis in 13 (8.7%) patients, edema in 21 (14.1%) patients and paresthesia in 10 (6.7%) patients. Postoperative complications in group 2 were hematoma formation in 1 (0.7%) patient, ecchymosis in 8 (6%) patients, edema in 12 (9%) patients and paresthesia in 6 (4.5%) patients. The efficiency of the process was 96.6% in EVLA group and 98.5% in RFA group. Conclusion: We conclude that both RFA and 1470 nm radial fiber EVLA procedures are effective and reliable techniques in treatment of GSV insufficiency. No significant difference was found between two techniques in terms of efficiency and postoperative morbidity.
Introduction
The incidence of venous disorders in the community is becoming more frequent at the present time [1] [2] . It may reduce the quality of life and cause loss of labor force [3] . In the last decades, treatment of venous insufficiency was directed to endovascular procedures rather than surgical procedures. The most commonly used procedures are radiofrequency ablation (RFA) and endovenous laser ablation (EVLA). Ecchymosis, edema, local pain, deep venous thrombosis, pulmonary embolism, arteriovenous fistula formation and inadequate occlusion of great saphenous vein (GSV) are the possible complications after EVLA and RFA [4] - [6] . In a previous similar study postoperative edema, ecchymosis, hyperemia and mean time to return to work were higher in RF group. Moreover recanalization developed in only RF group [7] . In the second study there was no significant difference among venous clinical severity score, measured adverse effects, and procedure failure rate [8] . In a randomized study RF thermal ablation was significantly superior to EVL as measured by a comprehensive array of postprocedural recovery and quality of life [9] .
In this study, we aimed to compare the results of 1470 nm EVLA and RFA in patients with lower extremity venous insufficiency due to GSV reflux on efficiency, patient comfort and postoperative morbidity.
Material and Method
Endovascular approach in treatment of GSV reflux was used in 283 patients between 2011 and 2014 at our clinic. Ethical approval was confirmed for the study from the local ethics committee. Patients were randomly divided into two groups according to the procedure performed. In group 1, EVLA (Venocure, Diotech, Pusan, Korea) was performed in 149 patients (42 male, 107 female; mean age 46.90 ± 11.43). In group 2, RFA (ClosureFAST, Covidien, Dublin, Ireland) was performed in 134 patients (41 male, 93 female; mean age 47.02 ± 12.58). All patients were examined preoperatively both clinically and anatomically by Doppler ultrasonography (DUSG). Patients with symptomatic varicose veins and high reflux at GSV by DUSG were included in the study. Patients with a history of lower extremity surgery, lumbar disc hernia and diabetic patients with lower extremity paresthesia were excluded from the study. Patients' clinical data and DUSG data were recorded and summarized in Table 1 . Postoperatively edema, local pain, paresthesia, venous clinical severity score (VCSS) at 0 day, 10 th day, 1 st , 3 rd and 6 th months, return to daily activities and length of GSV that process performed were recorded and compared. The postoperative complications, VCSS follow up and process efficiency results are summarized in Table 2 . All procedures were completed in the operating theatre under 0.5 mg/kg midazolam (Dormicum, Roche, Basel, Switzerland) sedation and tumescent anesthesia.
Endovascular Procedure
A 6F intravascular sheath (Terumo, Tokyo, Japan) was placed under guidance of DUSG (Micromaxx, Sonosite Tech, Washington-USA) by using Seldinger technique into GSV. RFA or EVLA catheter was inserted from that sheath just distal to the superficial epigastric vein (SEV) (Figure 1 ). Tumescent anesthesia (250 ml isotonic, 60 ml 1% lidocaine, 1/100,000 epinephrine and 6 ml 8.4% NaHCO 3 ) was performed through the GSV line by a 20 gauge spinal needle in order to increase the efficiency of the process and reduce tissue injury. After the RFA or EVLA procedure was complete, extremity was wrapped with an elastic bandage. All patients were mobilized at the second hour after the procedure. Enoxaparine sodium at a dosage of 1 mg/kg was injected subcutaneously. All patients were discharged at the same day with medium pressure varicose surgical stocking for venous thromboembolism prophylaxis.
Statistical Analysis
All statistical calculations were performed using the SPSS version 20.0 software (SPSS Inc., Chicago, IL, USA). Demographic data was compared by using student t test and Mann Whitney U test. Postoperative data was compared by using Fisher's exact test. All reported P-values were based on two-sided tests and a P-value of <0.05 was considered significant.
Results
Postoperative complications including; pain, ecchymosis, paresthesia and edema were similar both female and male patients (P > 0.05). Endovascular procedures for venous insufficiency were performed from right lower extremity in 78 patients (52.3%) and from left lower extremity in 71 patients (47.7%) in group 1, from right lower extremity Figure 1 . RFA or EVLA catheter was inserted from that sheath just distal to the superficial epigastric vein (SEV Table 2) . Postoperative complications in group 2 were hematoma formation in 1 (0.7%) patient, ecchymosis in 8 (6%) patients, edema in 12 (9%) patients and paresthesia in 6 (4.5%) patients. Postoperatively burn, pulmonary embolism (PE) and deep venous thrombosis (DVT) was not observed in both groups. Return to daily activities (RDA) after the procedures was 2.10 ± 0.89 days in group 1 and 1.89 ± 0.89 days in group 2. The changes in VCSS values were 9.37 ± 0.99 prior to procedure, 4.56 ± 1.24 at 10 th day, 
Discussion
Although conventional treatment options in venous insufficiency such as perforating branch ligation, extirpation, saphenous vein ligation and stripping exist, advantages of RFA and EVLA in terms of low morbidity, effectivity, quick return to daily activities and patient comfort caused widespread use of that techniques [10] [11]. Different energy sources used for RFA and EVLA affect the postoperative complication types and frequency. In EVLA technique, GSV is closed due to intimal injury because of thermal effect, collagen denaturation at media layer and fibrotic occlusion. First, thrombus formation occurs due to intimal injury in EVLA technique. In RFA technique, GSV occlusion occurs due to tissue denaturation and thrombus formation is rarely observed [1] [12] [13] . The closure rates in our study groups were 96.6% in EVLA group and 98.5%
in RFA group; also we detected a significant clinical healing in terms of VCSS values after both procedures postoperatively. Postoperatively burn, pulmonary embolism (PE) and deep venous thrombosis (DVT) was not observed in both groups. The complication rates for hematoma, ecchymosis, edema, phlebitis and paresthesia are higher in group 1, but the difference was not statistically different between groups. In our study, we couldn't find any significant difference between two techniques, but Goode et al.
proposed that RFA has better results compared to EVLA technique [14] . DVT and PE are among the feared complications after RFA and EVLA [19] . The venous thromboembolism incidence is reported to be between 0% -16% after RFA and 0% -8% after EVLA, but no significant difference was found between the techniques [20] - [22] . Type of anesthesia performed may affect venous thromboembolism incidence during endovascular procedures. The incidence of DVT after endovascular procedures is increased after general or spinal anesthesia [23] . Gampel compared venous thromboembolism rates after EVLA and RFA and found that DVT rate is higher in EVLA group. The high rate of general anesthesia in EVLA performed group in that study may explain the higher rate of DVT [24] . Another factor contributing to DVT rates is SEV ablation. Continuation of the blood flow in SEV may protect from DVT by its washing effect [2] . In our study group, we did not observe DVT. Probably, this is due to commencement of the ablation protocol distally from the SEV, use of sedation and local anesthesia rather than general or spinal anesthesia, early mobilization, mechanical and medical thromboembolism prophylaxis applications.
Limitations
In the study we have tried to provide standardization by using the same type of laser and radiofrequency devices in all patients. However, the main limitation of this study was that postoperative ultrasound control cannot be done in 72 hours to all patients.
Finally all patients' control was achieved with Doppler ultrasound in 10 days postoperatively. Additionally as in previous studies postoperative clinical scoring is based on the patient's response.
Conclusion
We conclude that both RFA and 1470 nm EVLA procedures are effective and reliable techniques in treatment of venous insufficiency; there was no significant difference between two methods in terms of effectivity and postoperative complication rates.
